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Stents are used too often

We can forgive a man for making a useful thing as
long as he does not admire it. The only excuse for
making a useless thing is that one admires it
intensely.

The Picture of Dorian Gray—Oscar Wilde

Although percutaneous treatment of focal coronary artery
lesions by conventional balloon angioplasty has gained
widespread acceptance, it remains limited by the persist-
ence of two problems: abrupt vessel closure early after
intervention and restenosis during follow up. Stenting has
become an eVective treatment for abrupt or threatened
vessel closure during conventional angioplasty. Further-
more, prospective trials have demonstrated that its clinical
eYcacy is superior to that of conventional balloon
angioplasty for primary restenosis prevention in focal
lesions of native coronary arteries.1 2 Some cardiologists
consider stents as a breakthrough technology in that they
might not only reduce restenosis rates but also improve
most angiographic results achieved by conventional
balloon angioplasty. The policy to achieve an optimal or
even super-optimal angiographic lumen by scaVolding the
artery with mechanical implants has dramatically reduced
the phenomena of early elastic recoil as it virtually
abolished the elasticity of the stented vascular segment.
In most laboratories where interventional procedures are

commonly performed, at least 40–50% of cases involve the
permanent implantation of a stent. This veritable “see
change” or “oculomotoric policy” is the most radical
transformation in the field of interventional cardiology
since its birth in 1977. Indeed,metal prosthetic implants in
the coronary artery circulation have become an extraordi-
narily routine procedure. At least 350 000 patients world-
wide had at least one coronary stent implanted in 1997.3

Historical aspects
The first results of the implantation of coronary stents were
published in 1987; these stents were primarily intended to
be used for the prevention of restenosis following balloon
dilatation.4 Abrupt vessel closure and treatment of saphen-
ous vein graft lesions were also important indications for
the placement of a stent. Although there was a steadily
growing interest among interventional cardiologists, there
was only a moderate growth in the number of stents
implanted. Several factors may have accounted for this
moderate growth in stent treatment in the early years,
among them subacute stent thrombosis, diYculties in
accurate stent positioning, and bleeding problems were
three major reasons not to use stents but to trust in the
eYcacy of balloon angioplasty alone. With technical
improvements and alterations in the medical regimen
before and after stent placement, randomised trials
comparing stenting with angioplasty were initiated for pri-
mary restenosis prevention and sudden or threatened ves-
sel closure during angioplasty. The results of these trials
resulted in a dramatic increase of the number of stents
implanted. While stenting was reserved for specific indica-
tions until the early ’90s, it was felt to be necessary in many

situations that were traditionally treated by conventional
balloon angioplasty alone.5

Indications and contraindications
Stents are now used in 30–60% of all coronary angioplasty
procedures at most interventional centres. Obviously, there
is a significant mismatch between clinical practice and trial
based evidence. The results of the few available ran-
domised trials have been enthusiastically extrapolated to
almost every patient and lesion subset.6 7

There is currently solid evidence from randomised and
observational trials to support the following indications:
+ treatment of abrupt, and prevention of threatened,
coronary occlusion after balloon angioplasty8–11

+ primary reduction in restenosis in vessels with a
diameter > 3 mm, particularly in the left anterior
descending artery with a suboptimal angiographic result
after balloon angioplasty.1 2 12

Preliminary results of ongoing randomised trials as well
as observational data favour the combination of balloon
angioplasty and stenting for the treatment of:
+ saphenous vein graft disease13 14

+ chronic total occlusions.15

From a scientific point of view, it seems wise to restrict
the clinical use of intracoronary stents to these indications.
More data from large randomised trials should be awaited
before the routine use of stents can be recommended in
clinical situations such as acute myocardial infarction, or in
lesion subsets such as ostial disease, long lesions, calcified,
complex lesions, left main stenosis, small vessels, diVuse
disease or bifurcational lesions. In particular, stent use
should be avoided in vessel segments that are suitable for
bypass graft implantations in patients with two or triple
vessel disease. Significant focal disease of the left anterior
descending artery can eVectively be treated by the new
MIDCAB intervention, in which this vessel is supplied via
the left internal mammaria. In an era of minimally invasive
techniques it can be anticipated that this surgical
procedure may lead to long term results that will compare
favourably to other percutaneous interventional ap-
proaches. Finally, it remains questionable whether repeat
stenting for in-stent restenosis is of any clinical value.7

Questions arising from coronary stenting
Although the proliferative response of stented arterial seg-
ments is pronounced and prolonged compared with
balloon angioplasty, there is a somewhat better long term
achievement of vessel lumen as demonstrated by quantita-
tive coronary angiography. Data from all angiographically
substantiated trials support the strategy of maximising
acute luminal gain by whatever interventional means pos-
sible. It has been demonstrated that sizing of balloon
diameters by intravascular ultrasound according to the
diameter of the external elastic membrane results in a pro-
nounced angiographic oversizing of balloons. However,
these studies have also shown that the policy of vessel size
adapted, ultrasound guided balloon angioplasty results in
suYcient mechanical remodelling of the vessel, which ena-
bles accommodation of a rather low luminal loss, and
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results in a low restenosis rate.16 The increased arterial dis-
tensibility resulting from dissection and “overstretch”
injury might also contribute to an improved long term
angiographic outcome using the vessel size adapted
technique compared with vessels treated with the conven-
tional approach.16

In contrast to conventional balloon angioplasty, intravas-
cular ultrasound guided balloon angioplasty or other
plaque debulking techniques, such as atherectomy, rota-
tional atherectomy or laser angioplasty, stents are perma-
nent implants that will remain in their position once they
are delivered at the lesion site. Despite their beneficial
eVects on early and late luminal loss, stent loss, stent
migration, stent infection, and metal fatigue all constitute
potential problems that cannot be answered during a
follow up of several months. Over time, there will be
millions of patients with coronary stents, and if long term
assessment is not done in randomised trials we will not
know the extent nor the incidence of late complications. In
view of these unforeseeable results, we must make every
eVort to avoid repeating the uncertainty engendered with
the Shiley prosthetic heart valve, the Teletronics pacemak-
ers, or silicon breast implants.3

To avoid potential hazards associated with stents we wish
to make two main points in this article (and the systematic
review of the randomised evidence on which it is based).
First, we raise the question about the generalisability of the
results of randomised trials, such as the Benestent and the
Stress trials: is it wise to assume that the benefits of stent-
ing in highly selected patient populations, tested in some of
the very best centres in the United States and Europe,
would be the same when used in everyday clinical practice
worldwide? Second, is it wise to base decision making for
more than one million people with disabling angina under-
going percutaneous angioplasty on randomised trials with
just several hundred patients? Viewed in this more global
context, a sample size of several hundred patients may be
enough to achieve statistical significance, but may not be
large enough to be the basis for a global health care policy.
Despite clear cut advantages of stenting in several clini-

cal situations it should be remembered that the angio-
graphic picture of the coronary artery having very recently
undergone intervention constitutes only a moment during
the life of our patient. In view of the rather good prognosis

of coronary artery disease in most patients, stents must
show their durability not only for months and several years,
but for decades. Many patients are given stents not on the
basis of science or evidence-based medicine. The admira-
tion of the acute angiographic result following the
placement of a stent should not abolish critical thinking in
cardiac catheterisation and intervention.
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